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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compact and 
high-performance color light separation and transmission 
optical system and a projector using the optical system 
by making the optical path length of the respective color 
light beams of the color light separation and 
transmission optical system equal to each other without 
using a relay optical system or the complicated setting 
of an optical path. 

SOLUTION: Dichroic mirrors 21 1 and 212 separating the 
light from a light source 1 10 to red, green and blue light 
beams are arranged at an angle of <45° to an optical 
axis, and the difference of the optical path length among 
three color light beams separated by the dichroic mirrors 
is made small, and also air is used as the medium of the 
shortest optical path and the optical path longer than 
the shortest one is formed of a medium having a larger 
refractive index than the air, then the optical path length 
of the color light is made equal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] They are the colored light separation and light guide optics which consists of colored light 
separation optical system which divides the light from the light source into each colored light of red 
green, and blue, and colored light light guide optical system which leads each colored light separated by 
said colored light separation member to a corresponding electro-optic device. Said colored light 
separation optical system is the colored light separation and light guide optical system characterized by 
having the colored light separation side arranged at the include angle of less than 45 degrees to the 
incident light shaft of light inj ected from the light source. 

[Claim 2] Said colored light separation side is the colored light separation and light guide optical system 
according to claim 1 characterized by coming to arrange in the shape of an abbreviation X character 
[Claim 3] Said colored light separation optical system is the colored light separation and light guide 
optical system according to claim 1 or 2 characterized by being a dichroic mirror. ' 
[Claim 4] Said colored light separation optical system is the colored light separation and light guide 
optical system according to claim 1 or 2 characterized by being a dichroic prism. " 
[Claim 5] Colored light separation and light guide optical system according to claim 1 characterized by 
having arranged the medium by which refractive indexes differ in the optical path which divides into 
said each colored light the light which carried out incidence to said colored light separation section and 
leads each of that separated colored light to said electro-optic device, and forming the optical path length 
of each colored light equally. . 

[Claim 6] Colored light separation and light guide optical system according to claim 5 characterized by 
having equipped said color separation and light guide optical system with the optical path of the 1st 
colored light formed in the center, and the optical path of the 2nd and 3rd colored light formed in the 
symmetry to the optical path of said 1st colored light, and making the refractive index of the optical-path 
medium of said 2nd and 3rd colored light larger than the refractive index of the optical-path medium of 
said 1st colored light. 

[Claim 7] Colored light separation and light guide optical system according to claim 6 characterized by a 
ratio with said 1st and' 2nd optical path lengths who pass a different optical-path medium among the 1st 
optical-path medium which forms the optical path of said 1st colored light, and the 1st [ which forms 
said 2nd optical path ], and 2nd optical-path media having the relation of an abbreviation inverse 
proportion in the ratio of the refractive index of said 1st optical-path medium, and the refractive index of 
said 2nd optical-path medium. 

[Claim 8] Said optical-path medium is synthetic resin, or the colored light separation according to claim 
5 to 7 and the light guide optical system which are characterized by becoming. 
[Claim 9] Said the 2nd and 3rd optical plane of incidence and irradiation labor attendants of an optical- 
path medium are the colored light separation and light guide optical system according to claim 3 to 5 
characterized by forming in each field in respect of being perpendicular to the optical axis of the lieht 
which carries out incidence. 

[Claim 10] The colored light separation optical system which divides into each colored light of red, 
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green, and blue the light injected in the light irradiated from the light source from the illumination-light 
study system which arranges the deviation direction, and said illumination-light study system, The 
colored light light guide optical system which leads each colored light separated by said colored light 
separation optical system to a corresponding electro-optic device, In the projector equipped with the 
electro-optic device modulated according to the image information which was able to give said each 
colored light, and the colored light composition optical system which compounds each colored light 
modulated with the electro-optic device The projector characterized by using said one of colored light 
separation and light guide optical system according to claim 1 to 9. 

[Claim 1 1] The projector according to claim 10 by which it is differing [ the include angle to the 
incident light shaft orientations of the light injected from the light source of said colored light separation 
section ]-from include angle to incident light shaft orientations of the flux of light of colored light 
composition optical system characterized. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projector which used the optical system for image 

display, or it. 

[0002] 

[Description of the Prior Art] Drawing 6 is the top view showing the well-known optical system in a 
projector. The illumination-light study system 520 for carrying out incidence to liquid crystal panels 
550R, 550G, and 550B, after according to this the projector 500 equalized the illumination distribution 
of the light irradiated from the light source 510 and the deviation direction has gathered, The colored 
light separation optical system 530 which divides into each colored light R, G, and B of red, green, and 
blue the light W injected from this illumination-light study system 520, The relay optical system 540 
which leads blue glow B to corresponding liquid crystal panel 550B among each colored light separated 
according to the colored light separation optical system 530, The liquid crystal panels 550R, 550G, and 
5 5 0B of three sheets as a light modulation means to become irregular according to the image 
information which was able to give each colored light, It has the cross dichroic prism 560 as colored 
light composition optical system which compounds each modulated colored light, and the projection 
lens 570 which carries out expansion projection of the compounded light on a projection side. 
[0003] By the way, according to the colored light separation optical system 530, after separating into 
each colored light R, G, and B of red, green, and blue, incidence of the light from the illumination-light 
study system 520 is carried out to the liquid crystal panels 550R, 550G, and 550B which correspond, 
respectively. In this case, if the optical path length of each colored light in the colored light separation 
optical system 530 is different, since a difference will arise about the reinforcement of each colored light 
which carries out incidence to each liquid crystal panel, especially to the blue glow B which has an 
optical path longer than the optical path of other colored light, decline in the use effectiveness of the 
light by diffusion of light etc. has been prevented using the relay optical system 540. Moreover, red, 
green, and the projection mold liquid crystal display that makes equal the optical path length of each 
blue colored light are indicated by JP,5-66505,A by making it reflect repeatedly using a mirror 
horizontally, and taking about the optical path length of each colored light of red, green, and blue. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in order to make equal the optical path length of 
each separated colored light, the illumination distribution is reversed and an irregular color etc. tends to 
generate the colored light which used relay pptical system. Moreover, since the optical path generally 
becomes long when the optical path of each colored light is horizontally taken about using a mirror, 
there is a problem that an illuminance will fall. 

[0005] Without having been made in order that this invention might solve these technical problems, and 
using leading about of relay optical system and a complicated optical path, the optical path length of 
each colored light of colored light separation optical system is made equal, and it is small and aims at 
offering the optical system for image display of high performance, and the projector using it. 
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[0006] 

[Means for Solving the Problem] The colored light separation optical system from which this invention 
separates the light from the light source into each colored light of red, green, and blue, It is the colored 
light separation and light guide optics which consists of colored light light guide optical system which 
leads each colored light separated by said colored light separation member to a corresponding electro- 
optic device, and said colored light separation optical system is characterized by having the colored light 
separation separation side arranged at the include angle of less than 45 degrees to the incident light shaft 
of light injected from the light source. As for this, it is desirable to arrange for example, a colored light 
separation side in the shape of an X character. Moreover, said colored light separation optical system 
may be a dichroic mirror or a dichroic prism. 

[0007] Since the direction of the light which carries out incidence to colored light separation optical 
system, and the direction of the light injected from there serve as an obtuse angle according to this 
configuration, the difference of the optical path length (path from colored light separation optical system 
to an electro-optic device) of each separated colored light can be shortened, and the miniaturization of 
colored light separation and light guide optical system can be performed. 

[0008] Furthermore, it is characterized by having arranged the medium by which refractive indexes 
diller ■in the optical path which divides into said each colored light the light which carried out incidence 
to said colored light light separation section, and leads each of that separated colored light to said 
mnnm c Ptl ° deV1 ° e ' md formin § the °P tical P ath len g*h of each colored light equally 
[0009] | Said color separation and light guide optical system are equipped with the optical path of the 1st 
colored light formed in the center, and the optical path of the 2nd and 3rd colored light formed in the 
symmetry to the optical path of said 1st colored light, and this makes the refractive index of the optical- 
path medium of said 2nd and 3rd colored light larger than the refractive index of the optical-path 
medium of said 1 st colored light, for example. 

[0010] Moreover, a ratio with said 1st and 2nd optical path lengths who pass a different optical-path 
medium among the 1st optical-path medium which forms the optical path of said 1st colored light and 
the 1st [ which forms said 2nd optical path ], and 2nd optical-path media is characterized by having the 
relation of an abbreviation inverse proportion in the ratio of the refractive index of said 1st optical-path 
medium, and the refractive index of said 2nd optical-path medium. 

[001 1] Since it can do equally, while according to these configurations it shortens the optical path of 
each colored light m colored light separation and light guide optical system to necessary minimum, and 
he miniaturization of colored light separation and light guide optical system is promoted further and can 
lessen the difference of brightness, adjustment of each optical path length is attained and the color 
balance of an image is also maintained proper. 

[0012] Moreover, said 2nd optical-path medium may form from synthetic resin. By this even if color 
separation and light guide optical system are complicated configurations, it can form, and lightweight- 
lzation can also be attained further. 

[0013] Furthermore, said the 2nd and 3rd optical plane of incidence and irradiation labor attendants of 
an optical-path medium are characterized by forming in each field in respect of being perpendicular to 
the optical axis of the light which carries out incidence. Thereby, the deviation of the light which carries 
out incidence to an optical-path medium, or the light to inject can be prevented 
[0014] The colored light separation optical system which divides into each colored light of red green 
and blue the light injected in the light irradiated from the light source from the illumination-light study 
system which arranges the deviation direction, and said illumination-light study system, The colored 
light light guide optical system which leads each colored light separated by said colored light separation 
optical system to a corresponding electro-optic device, In the projector equipped with the electro-optic 
device modulated according to the image information which was able to give said each colored light 
and the colored light composition optical system which compounds each colored light modulated with 
the electro-optic device, it is characterized by using colored light separation and light guide optical 
system of one of the above. 

[0015] Moreover, it is considering as the configuration from which the include angle to the incident light 
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shaft orientations of the light injected from the light source of said colored light separation member and 
the include angle to the incident light shaft orientations of the light of colored light composition optical 
system differ. 

[0016] Since the operation effectiveness which also mentioned such a projector above by having said 
colored light separation and light guide optical system is acquired similarly, the purpose of this 
invention is attained. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an example. 

[0018] Gestalt 1 drawing 1 of operation is the top view showing the optical system of the projector 
equipped with the colored light separation and light guide optical system which is one example of this 
invention. The optical system of this projector is equipped with the illumination-light study system 100, 
the colored light separation and light guide optical system 200 which consist of colored light separation 
optical system 210 and colored light light guide optical system 220, the liquid crystal light valves 31 OR, 
310G, and 31 0B as an electro-optic device, and the dichroic prism 420 and the projection lens 570 as 
colored light composition optical system. 

[0019] The illumination- light study system 100 consists of the 1st and 2nd lens array 120,140 and gobo 
150 which consist of the light source (a reflector is included) 1 10 and two or more small lenses, a 
polarization sensing-element array 160, and superposition lens 170 grade, as shown in drawing 3 . 
[0020] Two polarization sensing-element arrays A161 and the polarization sensing-element array B 162 
have been arranged on both sides of an optical axis at the symmetrical sense, and the polarization 
sensing-element array 160 has the function for these polarization sensing-element arrays A 1 61 and B 162 
to change into one kind of linearly polarized light light (for example, s-polarized light light and p- 
polarized light light) the flux of light of the unpolarized light by which incidence was carried out, and to 
inject, as shown in drawing 3 . Drawing 4 is the mimetic diagram showing an operation of a polarization 
sensing-element array. If the unpolarized light light (incident light including the random polarization 
direction) which contains an s-polarized light component and a p-polarized light component in the plane 
of incidence of the polarization sensing-element array A 161 carries out incidence, this incident light will 
be first separated into s-polarized light light and p-polarized light light by the polarization demarcation 
membrane 166. S-polarized light light is injected, after it is reflected almost perpendicularly by the 
polarization demarcation membrane 166 and being further reflected by the reflective film 167. On the 
other hand, p-polarized light light penetrates the polarization demarcation membrane 166 as it is. In the 
injection side of the p-polarized light light which penetrated the polarization demarcation membrane 
166, lambda / 2 phase-contrast plate 164 is arranged, and this p-polarized light light is changed into s- 
polarized light light, and injects. Therefore, the most serves as s-polarized light light, and the light which 
passed the polarization sensing-element array A161 is injected. In addition, what is necessary is just to 
arrange to the injection side where the s-polarized light light reflected by the reflective film 167 injects 
lambda / 2 phase-contrast plate 164 to make into p-polarized light light light injected from the 
polarization sensing-element array A 161. Moreover, as long as the polarization direction can be 
arranged, lambda / 4 phase-contrast plate may be used, or a desired phase contrast plate may be prepared 
for the both sides of the injection side of p-polarized light light and s-polarized light light. 
[0021] It returns to drawin g 1 and colored light separation and the light guide optical system 200 are 
explained. 

[0022] First, the colored light separation optical system 210 is formed in the inlet port of colored light 
separation and the light guide optical system 200, and the colored-light separation optical system 210 
consists of the 1st dichroic mirror 211 which has the colored light separation side which reflects red 
light for one kind of linearly polarized light light injected from the illumination-light study system 100, 
and penetrates other colored light, and the 2nd dichroic mirror 212 which has the colored light 
separation side which reflects blue glow and penetrates other colored light. Moreover, plane 
configuration of the include angle theta to the optical axis of the light irradiated from an illumination- 
light study system is carried out so that it may become less than 45 degrees, and the 1st dichroic mirror 
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21 1 and the 2nd dichroic mirror 212 make it have crossed in the shape of an X character, as shown in 
drawing. 

[0023] Next, the mirrors (the reflective film which vapor-deposited the metal is also included) 223 and 
224 for the colored light light guide optical system 220 to make the optical path of the red light 
separated with the 1st dichroic mirror 21 1 forming are arranged at the 1st dichroic mirror 21 1 and liquid 
crystal light valve 31 OR side, respectively. Furthermore, the mirrors (the reflective film which vapor- 
deposited the metal is also included) 221 and 222 for making the optical path of the blue glow separated 
with the 2nd dichroic mirror 212 form are arranged at the 2nd dichroic mirror 212 and liquid crystal 
light valve 31 OR side, respectively. The optical path of such red light and blue glow is formed in 
bilateral symmetry to the optical axis of green light mentioned later, and makes the optical path length 
almost equal. 

[0024] On the other hand, the optical path of the green light which penetrated the 1st and 2nd dichroic 
mirrors 21 1,212, and was separated is formed so that it may be located in the center of the optical path 
of red light and blue glow. The optical path of each colored light of above-mentioned red, green, and 
blue is arranged on the flat surface parallel to an optical axis. Although the liquid crystal light valves 
310R, 310G, and 31 0B are not illustrated for every colored light of red, green, and blue, they consist of 
a liquid crystal panel and an incidence side and outgoing radiation side polarizing plate at least. 
[0025] The cross dichroic prism 420 is that with which four vertical angles combined the rectangular 
prism of the shape of a right-angled isosceles triangle, and the dielectric multilayers which reflect red 
light, and the dielectric multilayers which reflect blue glow are formed in the interface in the shape of an 
abbreviation X character. The modulation light of three colors is compounded by these dielectric 
multilayers, and a synthetic light for projecting a color picture through the projection lens which is 
projection optical system is formed. 

[0026] Moreover, the liquid crystal light valves 31 OR, 310G, and 31 0B are being fixed to the cross 
dichroic prism 420 with adhesives etc. 

[0027] Next, actuation of the projector constituted as mentioned above is explained. 
[0028] As shown in drawing^ , the unpolarized light light injected from the light source 1 10 is divided 
into two or more partial flux of lights 102 by two or more small lenses which constitute the 1st lens 
array 120, and is condensed near the polarization demarcation membrane 166 of the polarization 
sensing-element array 160 with two or more small lenses which constitute the 2nd lens array 140. A 
gobo 150 is for preventing the partial flux of light to the polarization sensing-element array 160 carrying 
out incidence to the location corresponding to the reflective film 167. In this way, it is changed into one 
kind of linearly polarized light light, and the partial flux of light which carried out incidence to the 
polarization sensing-element array 160 is injected, as mentioned above. And two or more partial flux of 
lights to which polarization light was equal face to the liquid crystal light valves 31 OR, 310G, and 31 0B 
via colored light separation and light guide optical system. In that case, the superposition lens 170 is 
acting so that the flux of light may be superimposed on the liquid crystal panel of the liquid crystal lieht 
valves 310R,310G, and 310B. 

[0029] The light which went into drawing 1 from return and the illumination-light study system 100 at 
the color separation optical system 210 is separated into each colored light of red, green, and blue by the 
1st dichroic mirror 21 1 which reflects red light and penetrates other colored light, and the 2nd dichroic 
mirror 2 1 2 which reflects blue glow and penetrates other colored light. 

[0030] After being reflected by mirrors 223 and 224, respectively, incidence of the red light reflected 

with the 1 st.dichroic mirror 2 1 1 is carried out to liquid crystal light valve 3 1 OR. 

[0031] Moreover, after being reflected by mirrors 221 and 222, respectively, incidence of the blue glow 

reflected with the 2nd dichroic mirror 212 is carried out to liquid crystal light valve 31 0B. 

[0032] Furthermore, incidence of the green light which penetrated the 1st and 2nd dichroic mirrors 211 

and 212 is carried out to liquid crystal light valve 310G through the space section 243. 

[0033] Each liquid crystal panel which constitutes the liquid crystal light valves 31 OR, 310G, and 31 0B 

has the function as an electro-optic device modulated according to the image information (picture signal) 

which was able to give the light which carried out incidence, according to the given image information, 
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it becomes irregular, and each colored light which carried out incidence there forms the image 
corresponding to each colored light. 

[0034] Furthermore, incidence of each modulation light injected from each liquid crystal light valve 
31 OR, 310G, and 31 OB is carried out to the cross dichroic prism 420, it is compounded, and the 
synthetic light is projected as a color picture on a screen with the projection lens 570 (display). 
[0035] Although this colored light separation and light guide optical system 200 are simple 
configurations, the geometric distance of the optical path of red light or blue glow becomes longer than 
the geometric distance of the optical path of green light. As for the geometric optical path length of each 
colored light, the optical axis of each colored light says the distance from the virtual plane of incidence f 
of the 1st and 2nd dichroic mirrors 21 1 and 212 to the plane of incidence of each liquid crystal light 
valve here. For example, each optical path length of red, green, and blue glow becomes the die length of 
each lines LR (from h to r), LG (from h to g), and LB (from h to b) shown in drawing 1 . It becomes 
possible by shortening the difference of this geometric distance to make small magnitude of colored 
light separation and light guide optical system. If it explains in full detail, 2 point lead lines show 
arrangement of the optical path length of the blue glow at the time of making into 45 degrees the include 
angle to the optical axis of the light which carries out incidence of the 2nd dichroic mirror 212 from an 
illumination-light study system, and colored light light guide optical system. On the other hand, the 
broken line shows arrangement of the red light optical path length at the time of making the include 
angle of the 1st dichroic mirror 21 1 into 22.5 degrees, and colored light light guide optical system. Thus, 
it becomes possible by making the include angle of the 1st dichroic mirror 211 into less than 45 degrees 
to make magnitude of light guide optical system small. 

[0036] Next, the optical-path-length difference of the optical path length of green light and other colored 
light can be adjusted by changing the medium of an optical path. That is, since the rate of the light 
which passes through the inside of the medium will become quick if the refractive index of the medium 
which forms an optical path becomes large, it uses that geometric distance becomes short seemingly 
according to the refractive index of a medium. 

[0037] In this example that made the medium of the optical path of green light air (a refractive index is 
about 1), that optical path length can be made shorter than geometric distance with constituting the 
optical path of red light or blue glow from a medium of a bigger refractive index than air. Here, air is 
used as the 1st optical-path medium, by using a part of optical path of red light or blue glow as the 2nd 
medium, glass 241 and 242 is used and the optical path length of blue glow or red light is made equal to 
the optical path length of green light by adjusting the magnitude of the glass. 

[0038] What is necessary is just to set up so that the relation between the value LG0 which lengthened 
the optical path length to whom red light passes through the inside of air from the optical path length LG 
of green light, the value which lengthened the optical path length who passes through the inside of air 
from the optical path length LR of red light, the distance LR 0 in which red light will pass through the 
inside of glass if it puts in another way and the refractive index nO of air, and the refractive index nl of 
glass in LG0:LR0=nl :n0 may specifically become. Moreover, the same is said of the optical path of 
blue glow. This glass 241,242 is formed at the perpendicular flat surface to the optical axis of blue glow 
or red light, and the configuration of that flat surface has become rectangle-like. 
[0039] In addition, the use of transparent matter, such as a diamond, a quartz, sapphire, Xtal, synthetic 
resin, and water, other than glass is possible as such a medium. Especially when synthetic resin is used, 
lightweight-ization can also be attained while being able to manufacture easily, even if it is the 
configuration of complicated colored light light guide optical system. 

[0040] Moreover, either the configuration whose media of these form the whole optical path, or a 
configuration of forming a part of optical path is possible. 

[0041] In the projector of this example, since the medium with a big refractive index was made to be 
placed between the optical path lengths of other colored light and an equal distance was optically formed 
while bringing the optical path length of other colored light close to the shortest optical path length 
among the optical path lengths of each colored light in colored light separation and light guide optical 
system, colored light separation and light guide optical system can be miniaturized further, and the color 
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balance of an image is also maintained proper. 

[0042] Gestalt 2. drawin g 2 of operation is the top view showing the optical system of the projector 
concerning the gestalt 2 of operation of this invention. 

[0043] This has the same composition as the gestalt 1 of the above-mentioned implementation except for 
the configuration of a part of illumination-light study system and colored light light guide optical 
system. Here, the same sign is given to the same function part material as the gestalt of said operation, 
and those detailed explanation is omitted or simplified. 

[0044] First, as the illumination-light study system 600 is shown in drawing 2 and drawing 5 , the light 
source 610 consists of an parallel-ized lens 620 which injects in parallel the light injected towards the 
2nd focus by the ellipse reflector 612, and the light source lamp 61 1 attached in the 1st focus of the 
ellipse reflector 612 and the ellipse reflector 612 to an optical axis, and a polarization sensing element 
630. The polarization sensing element 630 is equipped with a truncated-cone-like body, and constitutes 
truncated-cone-like a center section 631 and this center section 631 including the periphery section 633 
prepared so that the conical surface might be surrounded. Both these center sections 631 and the 
periphery section 633 are formed with glass. The conical surface of the periphery section 633 and the 
conical surface of a center section 631 are formed so that it may spread as it goes to a same direction of 
flare, i.e., irradiation appearance, side. Between the conical surface of a center section 631, and the 
inside of the periphery section 633, the polarization light s is reflected among the light (second+p) of 
unpolarized light, and the polarization demarcation membrane 666 which penetrates the polarization 
light p is formed in it. lambda / 2 phase-contrast plate 664 which changes the polarization light p into the 
polarization light s are formed in the irradiation labor attendant of a center section 631. On the other 
hand, the reflective film 667 is formed in the outside conical surface of the periphery section 633. This 
reflective film 667 reflects further the polarization light s reflected by the polarization demarcation 
membrane 666, and is made to inject from the outside injection side of the shape of a circular ring of the 
periphery section 633. 

[0045] Moreover, colored light separation and the light guide optical system 700 consist of colored light 
separation optical system 210 and light guide optical system 720. The mirrors 721 and 722 to arrange 
the mirrors 723 and 724 for the colored light light guide optical system 720 to make the optical path of 
the red light separated with the 1st dichroic mirror 211 form at the 1st dichroic mirror 21 1 and liquid 
crystal light valve 31 OR side, respectively, and make the optical path of the blue glow further separated 
with the 2nd dichroic mirror 212 forming are arranged at the 2nd dichroic mirror 212 and liquid crystal 
light valve 31 OR side, respectively. The optical path of such red light and blue glow is formed in 
bilateral symmetry to the optical axis of green light mentioned later, and makes the optical path length 
almost equal. 

[0046] On the other hand, the optical path of the green light which penetrated the 1st and 2nd dichroic 
mirrors 21 1,212, and was separated is formed so that it may be located in the center of the optical path 
of red light and blue glow. The optical path of each colored light of above-mentioned red, green, and 
blue is arranged on the flat surface parallel to an optical axis. Also in here, glass 741 and 742 is formed 
in the optical path of red light or blue glow as 2nd optical-path medium. While intercepting the light 
from the outside of glass 742, processing of the paint with tints, such as black for suppressing reflection, 
etc. is performed to the optical plane of incidence 751,753 of this glass 741,742 and the irradiation labor 
attendant 752,754, and the field except the field in which the reflective mirror was prepared. Moreover, 
in order to make it easy to understand, a glass side and paint 761-764 are detached in drawing, and it is 
shown in it. 

[0047] While the optical system containing an illumination-light study system is further constituted from 
a projector of this example by the compact, effect by outdoor daylight, reflection, etc. can be lessened. 
In addition, this invention is not limited to the gestalt of the above-mentioned implementation, and 
deformation as shown below etc. is included in this invention including other configurations which can 
attain the purpose of this invention. 

[0048] For example, although the gestalt of the above-mentioned implementation explained the example 
at the time of applying this invention to the projector which used the liquid crystal panel of a 
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transparency mold, this invention can be applied also to the projector which used the liquid crystal panel 
of a reflective mold. Moreover, an electro-optic device is not limited to a liquid crystal panel like the 
after-mentioned. Here, the "transparency mold" means that it is the type whose electro-optic devices, 
such as a liquid crystal panel, penetrate light, and means that a "reflective mold" is a type whose electro- 
optic devices, such as a liquid crystal panel, reflect light. In the projector which adopted the electro-optic 
device of a reflective mold, it may be used also as a colored light composition means by which it 
compounds three modulated colors and injects in the same direction while a dichroic prism is used as a 
colored light separation means by which red, green, and blue carry out 3 color separation of the light. 
[0049] Moreover, with the gestalt of the above-mentioned implementation, although the optical axis of 
incident light and the include angle of the 1st and 2nd dichroic mirrors 21 1,212 were made into 22.5 
degrees, if it is less than 45 degrees, the purpose can be attained. Furthermore, although the 1st and 2nd 
dichroic mirrors 21 1,212 were made to cross and being arranged, you may arrange, without making it 
cross on an optical axis. Although the 1st and 2nd dichroic mirrors 21 1,212 were used, it may change 
into the dichroic prism of the flat-surface configuration where the outer edge of the 1st and 2nd dichroic 
mirrors 2 1 1 ,2 1 2 was connected, and you may constitute. 

[0050] Moreover, although the optical path of red and blue glow was formed in the center for the optical 
path of green light to the optical path at bilateral symmetry, the optical path of each colored light may be 
changed suitably. 

[0051] The electro-optic device for light modulation may not be restricted to the liquid crystal light 
valve which used the liquid crystal panel, and may be equipment using [ for example, ] the micro mirror. 

[0052] The prism which is colored light composition optical system may not be restricted to the dichroic 
prism with which two kinds of colored light selective surfaces were formed along the adhesion side of 
four rectangular prisms, either, but a colored light selective surface may be one kind of dichroic prism, a 
dichroic mirror, or a polarization beam splitter. In addition, prism may be what arranges a colored light 
selective surface in the box of abbreviation hexagon-head face piece-like light transmission nature and 
was filled up with the liquid there. 

[0053] Furthermore, although the front projector which performs projection, and the direction which 
observes a projection image have as a projector the tooth-back projector which performs projection from 
the opposite side from the direction which observes a projection image, the configuration shown with 
the gestalt of the above-mentioned implementation is applicable to the all 
[0054] 

[Effect of the Invention] Since the optical path length of each colored light of color separation and light 
guide optical system can be made equal according to this invention, without using leading about of relay 
optical system and a complicated optical path, the color balance of an image is kept suitable and can 
obtain the projector using the colored light separation, the small light guide optical system, and small it 
by which the use effectiveness of light was also raised. 1 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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